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ABSTRACT:  The Facilities Area Network (FAN) Workshop was hosted in February 2004 by the 
U.S. Army Engineer Research and Development Center (ERDC) as part of Consolidated Facility Ob-
ject Model” (CFOM) project.  The purpose of that work is to develop prototype projects in design, con-
struction, and operations that demonstrate the benefits of secure web service confederations.  The 
FAN Workshop was convened as part of the goal-setting phase of the CFOM project to assess the 
state of the art of required enabling technologies; review standards-development activities for rele-
vant data exchange technologies; define technology gaps that must be filled; and identify opportuni-
ties to collaborate with other agencies and leverage related research and technology transfer activi-
ties.  This report documents the proceedings of the FAN Workshop, and includes copies of all papers 
and multimedia presentations offered at the workshop. 

 

DISCLAIMER:  The contents of this report are not to be used for advertising, publication, or promotional purposes.  
Citation of trade names does not constitute an official endorsement or approval of the use of such commercial 
products.  All product names and trademarks cited are the property of their respective owners.  The findings of this 
report are not to be construed as an official Department of the Army position unless so designated by other 
authorized documents. 
 
DESTROY THIS REPORT WHEN IT IS NO LONGER NEEDED. DO NOT RETURN IT TO THE ORIGINATOR. 
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1 Introduction 

Background 

The Facilities Area Network (FAN) workshop was organized as part of a U.S. 
Army Research, Development, Test, and Evaluation (RDTE) project entitled 
“Consolidated Facility Object Model” (CFOM).  The purpose of that work is to 
develop prototype projects in design, construction, and operations that demon-
strate the benefits of secure web service confederations.  The initial CFOM proof-
of-concept-demonstration will address facility operations and maintenance. 

The objectives of the CFOM project are to: 

1. Demonstrate the benefits of integrating life-cycle information management 
through selected high-impact applications.  

2. Create a secure information infrastructure that allows the exchange of infor-
mation among authorized business partners and systems. 

3. Identify how the Federal government can adapt ongoing public, private, and 
international progress in the field to develop government-wide project infor-
mation standards.  

Although inventory and management information is generated and revised by 
individual stakeholders throughout a facility life cycle, there is currently no 
straightforward channel or mechanism for sharing the information among all 
concerned stakeholders, especially those with responsibilities upstream or down-
stream in the life cycle.  Overall, the problem involves technology, corporate cul-
ture, and organizational inertia.  The current CFOM work focuses on technology 
development and transfer. 

In general terms, CFOM is intended to address the problem of maintenance ac-
tivities that require a high level of effort in terms of information-seeking and 
data-reporting.  The excessive amount of time required to process relevant facil-
ity O&M information decreases ‘wrench time’ and work quality compared with 
the optimal situation in which all required information is available and conven-
iently accessible. 
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The tools and systems currently available to help address facility stakeholder 
requirements were developed as needed and where resources were available.  
Despite efforts to standardize future tools, stand-alone legacy systems will con-
tinue as part of the management environment for the foreseeable future.  Emerg-
ing generic web service standards identify communication protocols but do not 
adequately address the issue of creating reliable and secure system confedera-
tions.  The CFOM project will define and build a confederated web service archi-
tecture specifically to serve the needs of stakeholders in the area of facilities op-
erations and maintenance. 

It is hypothesized that providing real-time access to as-built facility information, 
repair histories, schematics, and repair manuals will dramatically decrease un-
productive data-seeking time while ensuring higher reliability of the stored in-
formation.  Easy access to the right data at the right time is expected to improve 
productivity and work quality.  Furthermore, by incorporating robust wireless 
communications capabilities, personnel will be able to enter data directly at the 
point of activity and eliminate duplicative, untimely, and often error-prone data 
reporting processes.  In order to achieve these improvements, however, Facility 
Area Networks must bring together the power of distributed data services and 
context-aware computing devices in a reliable, cost-effective manner. 

There are technology-driven opportunities to exploit and leverage.  The concept 
of location-based “augmented reality” could enable personnel who need facility 
information to obtain it in real time through a web service confederation.  Hand-
held and wearable computers could provide means to deliver such information to 
individual users. 

Workshop Objectives 

The FAN Workshop was convened as part of the goal-setting phase of the CFOM 
project to: 

• Assess the state of the art of the various enabling technologies required 
for Facility Area Networks. 

• Review and assess standards-development activities for data exchange 
technology relevant to Facility Area Networks. 

• Define the technology gaps that must be overcome in order to achieve the 
vision of real-time access to life-cycle information by government facility 
owners, managers, and tenants. 
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• Identify opportunities for leveraging and collaboration, and to plan a 
course of action within the CFOM and FAN contexts to capitalize on those 
opportunities. 

Organization of This Document 

The remainder of this report covers the proceedings of the workshop.  Chapter 2 
provides the agenda, an overview of workshop content, and a list of attendees.  
Chapter 3 reproduces copies of the papers and multimedia PowerPoint® presen-
tations in the order presented.  Chapter 4 offers a summary of the workshop dis-
cussion sessions that followed the presentation sessions.  Chapter 5 provides a 
summary of the major points and recommendations developed by workshop at-
tendees. 
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2 Workshop Agenda and Overview 
A facsimile of the workshop agenda is presented below through page 6. 
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Dr. Alan W. Moore, Director of ERDC-CERL, opened the workshop in a welcome 
address.  Dr. Moore emphasized the central role of facilities in the execution of 
the Army mission.  He spoke about the importance of managing and maintaining 
the facilities in a sustainable manner, in the context of good stewardship of mili-
tary lands and being good neighbors to nearby communities.  He welcomed the 
participating experts and expressed delight to have a group of such distin-
guished scholars to address these issues in the workshop.  Dr. Moore sketched an 
image of very intelligent buildings that can monitor themselves, adjust appro-
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priately to detected user and environmental stimuli, and even initiate service 
calls or repair themselves.  He challenged workshop participants to aspire to set-
ting a roadmap for the achievement of facilities of such sophistication while be-
ing practical and affordable. 

The presentation sessions were initiated by Bill East, who gave the keynote pres-
entation and explained the goals of the workshop.  His introduction was followed 
by a three-speaker session on Current Practice.    

Dean McCauley, General Services Administration (GSA), spoke on the nature of 
the GSA real estate mission, its current practices.  Mr. McCauley explained how 
GSA views issues related to property management and how those relate to the 
goals of the FAN workshop.   

Bill Dunn, Naval Facilities Engineering Command (NAVFAC), provided the 
background on the Operations and Maintenance Support Information (OMSI) 
Program and the original motivation for the project.  Referring to a publication of 
the National Research Council entitled Stewardship of Facilities, he pointed out 
that O&M constitutes 60 – 85% of the total life-cycle ownership cost of facilities.  
OMSI has been an ongoing program that originally started with the goal of bet-
ter organization of paper information. Recently OMSI has been converted to an 
Extensible Markup Language (XML) standard and was offered to the Interna-
tional Alliance for Interoperability (IAI), which incorporated OMSI elements into 
the International Foundation Classes (IFC) models (see www.iai-international.org).   

Dr. Tad Britt of CERL and Thomas Lilly of Coonewah Consulting concluded the 
Current Practice session with a presentation on a relatively low-cost, ruggedized 
handheld computer equipment and database package designed for the conven-
ient recording of observations (i.e., data, including digital photographs) for base-
line cultural resources inventory surveys.  The system, which automatically logs 
the location of the observation, is a real-time, wireless-capable, integrated cli-
ent/server computer application that has obvious potential for O&M applica-
tions. 

The next session, Data Collection and Integration, began with Dr. Liang Liu, 
University of Illinois at Urbana-Champaign, with a presentation on data collec-
tion in construction to serve the needs of O&M activities.  Dr. Liu noted gaps in 
facility life-cycle information and identified construction as the weakest link in 
the information stream.  He stated that ubiquitous computing technologies hold 
ample promise while recognizing challenges posed by worker resistance to tech-
nology change.  Dr. Liu reviewed his work in the area of wearable and wireless 

http://www.iai-international.org/


8 ERDC/CERL SR-04-33 

 

computing and provided some updates on the latest available technology, and he 
offered insights into the value of centralized, web-based data storage.   

Dr. Burcu Akinci, Carnegie Mellon University, is with her colleagues and stu-
dents engaged in research into several relevant areas.  Dr. Akinci gave an over-
view of their work on sensor systems (including laser scanning, embedded sen-
sors, etc) and standard project models to capture project histories, the use of Ra-
dio Frequency Identification (RFID) chips for storing building component histo-
ries, and testing the capabilities of the IFC model to store data required for 
building commissioning. 

Dr. Ed Jaselskis, Iowa State University, presented the results if his research, 
including several case studies, into the usefulness of RFID technology to enhance 
construction operations from a life-cycle perspective.   

Alan Lytle, National Institute of Science and Technology (NIST), Construction 
Metrology and Automation Group, provided an overview of NIST’s construction 
integration and automation technology research.  Mr. Lytle talked about position 
tracking using ad hoc wireless and laser measurement technology, and he pro-
vided insight into ongoing experience at NIST with its automated steel construc-
tion test bed and ad-hoc wireless localization.   

In the final technical presentation, Dr. Francois Grobler, ERDC-CERL, provided 
an overview of the IAI’s IFCs, an open international standard for modeling facil-
ity life-cycle information and IFC-based Building Information Models (BIMs). 
Dr. Grobler discussed the status of IFC object model servers for serving as a life-
cycle repository of relevant, shared facility information.  He also reported on the 
Simple Access to Building Life-cycle Exchange (SABLE) project, which is work-
ing to develop open standards for industrial-strength distributed web-based ob-
ject servers. 

The workshop concluded with two discussion sessions. 
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3 Workshop Papers and Presentations 

Keynote Presentation 

Facility Area Networks — Workshop Purpose 

Bill East, ERDC-CERL 

Presentation 1:  Facility Area Networks — Workshop Purpose (East). 

 



10 ERDC/CERL SR-04-33 

 

East presentation concluded 
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Current Practice 

Facility Operations and Maintenance Management Issues at GSA 

Dean McCauley, General Services Administration 

(Mr. McCauley did not present a paper, but a short summary of his re-
marks is offered.  — B. East, proceedings editor) 

Mr. McCauley explained that the General Services Administration (GSA) is one 
of the world’s largest building and facility owners and is increasingly challenged 
to act like a commercial real estate company in responding to market pressures 
and “keeping their tenant happy.”  He stated that approximately 66% of property 
management and ownership budget is devoted to operations and maintenance 
(O&M), and that during the life time a building the building services systems are 
typically replaced 2-3 times.  This realization have prompted GSA to strive for 
an approach to design better in terms of the life-cycle demands of building sys-
tems, and take better care of the transfer of information from the design and 
contracting phases to ownership and O&M.   

He welcomed this opportunity to collaborate on FAN and considered such col-
laboration very timely from the GSA perspective because they have a new initia-
tive to adopt a nation-wide maintenance management system (MMS) in the 
GSA.  Some of the drivers of this initiative are ownership of information, better 
asset tracking, part usage, warrantee tracking and more efficient work process-
ing.  Those issues coincide with the goals of the FAN workshop and GSA is inter-
ested to learn how the new technologies can support their goals. 
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Operation and Maintenance Support Information (OMSI) 

Bill Dunn, Naval Facilities Engineering Command (NAVFAC) 

Presentation 2:  Operation and Maintenance Support Information (OMSI) (Dunn). 
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Dunn presentation continued 
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Dunn presentation continued 
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Dunn presentation concluded 
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Seeing the Big Picture:  An Application of Hand-Held Technologies in 
Managing Environmental Data 

Tad Britt, ERDC-CERL 
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Presentation 3:  Seeing the Big Picture (Britt). 



24 ERDC/CERL SR-04-33 

 

Britt presentation continued 
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Britt presentation concluded 
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Data Collection and Integration 

The Role of Ubiquitous Computing in Facility Life-Cycle Information 
Integration 

Liang Liu, UIUC, Department of Civil and Environmental Engineering 
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Presentation 4:  Role of Ubiquitous Computing in Facility Life-Cycle Information Integration (Liu). 
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Liu presentation continued 



40 ERDC/CERL SR-04-33 

 

Liu presentation continued 
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Liu presentation continued 
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Liu presentation concluded 
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Using Sensor Systems and Standard Project Models to Capture and 
Model Project History for Building Commissioning and Facility 
Management 

Burcu Akinci, CMU, Department of Civil and Environmental Engineering 
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Presentation 5:  Using Sensor Systems and Standard Project Models (Akinci). 
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Akinci presentation continued 
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Akinci presentation continued 
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Akinci presentation continued 
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Akinci presentation concluded 
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RFID Technology for Pervasive, Ubiquitous Computing in the Life-Cycle 
of Construction Projects 

Ed Jaselkis, Iowa State University, Department of Civil and Construction 
Engineering 
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Presentation 6:  RFID Technology (Jaselskis). 
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Jaselskis presentation continued 
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Jaselskis presentation continued 
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Jaselskis presentation continued 
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Jaselskis presentation continued 
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Jaselskis presentation continued 
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Jaselskis presentation concluded 
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FAN-Related Research at CMAG 

Alan Lytle, NIST 

Presentation 7:  FAN-Related Research at CMAG (Lytle). 
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Lytle presentation continued 
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Lytle presentation continued 
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Lytle presentation continued 
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Lytle presentation concluded 
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IFC Model Server Technology 

Francois Grobler, ERDC-CERL, Engineering Processes Branch 

 



ERDC/CERL SR-04-33 79 

 

 

 



80 ERDC/CERL SR-04-33 

 

 

 



ERDC/CERL SR-04-33 81 

 

 

 



82 ERDC/CERL SR-04-33 

 

 

 



ERDC/CERL SR-04-33 83 

 

 

 



84 ERDC/CERL SR-04-33 

 

 

 



ERDC/CERL SR-04-33 85 

 

 

 



86 ERDC/CERL SR-04-33 

 

 

 



ERDC/CERL SR-04-33 87 

 

Presentation 8:  IFC Model Servers (Grobler). 
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Grobler presentation continued 
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Grobler presentation continued 
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Grobler presentation continued 
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Grobler presentation continued 
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Grobler presentation continued 
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Grobler presentation concluded 

  

 

 

  

  



94 ERDC/CERL SR-04-33 

 

Concluding Presentation (27 February 2004) 

Bill East, ERDC-CERL, Facilities Maintenance Branch 

Presentation 9:  Concluding Presentation (East). 
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4 Discussion Sessions 

General Issues in Facility Area Networking (26 February 2004) 

At the conclusion of Dr. Grobler’s presentation (see page 78), a general discus-
sion touched on issues related to the Building Information Model (BIM), legacy 
data, classification, and other topics.  The main discussion explored the benefits 
of establishing a secure, web-based, virtually centralized but physically distrib-
uted repository for facility life-cycle information.  It was generally agreed that 
the BIM concept is desirable from the perspective of the facility owner, who can 
control their own facility information as valuable resource.  If the BIM is based 
on an open standard that supports interoperability, such as IFC, owners will not 
be held captive by software vendors’ proprietary file formats and can select the 
most appropriate programs in the suite of software to operate on the BIM. 

Development and Implementation Issues (27 February 2004) 

The main discussion session took place on Friday, 27 February 2004.  Mr. East 
presented an illustration (Figure 1) to organize the discussion for FAN purposes, 
and this approach was accepted by the workshop group.   

 

1 

2 

3

4

5

1. Data sources. 
2. Access to data 

sources. 
3. Support the user
4. Local vs central 

storage. 
5. Instrumentation 

of facilities 

 
Figure 1.  Organizing the FAN approach to facility life-cycle support. 
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Data Source Considerations 

Data sources (item 1 in Figure ) was the first topic considered. It was generally 
agreed that the life-cycle BIM approach must be promoted and that such a cen-
tral data repository is a prerequisite and must initiate the process.  Maintenance 
Management Systems (MMS) were discussed in this context, but it was agreed 
that the required BIM would contain much more that MMS and that it would 
serve a broader spectrum of users.  It also was agreed that the IFC model and 
open standards such as IFC are much preferred to proprietary options. 

The IFC model was explored next to check its capabilities compared to perceived 
requirements in the FAN area.  It was noted that mixed information can be 
stored in the IFC model and text information can be externally referenced.  Since 
object-based information in the IFC model can be programmatically accessed by 
software, inventories such as furniture asset lists can be easily constructed.  Us-
ing an IFC-based BIM could significantly reduce the current difficulty of the re-
liable, affordable transfer of useful information between the design/construction 
phase and the O&M phases.  However, it was noted that such as-built usage 
would require strict discipline in terms of continually updating the BIM informa-
tion as the project evolves.  It was expected that such discipline would be readily 
attainable because all members of the project team would be motivated to keep 
the BIM information current since they would be using the shared information 
for their own operational purposes. 

Omniclass (see www.occsnet.org) was discussed as providing the needed classifica-
tion system to properly populate an IFC-based BIM.  Responding to a question 
about the potential cost of using Omniclass, Dr. Grobler explained that the copy-
right for Omniclass is held by a non-profit development group and that he ex-
pects that no royalties would be required to use it. 

The issue of legacy data and the difficulty of converting it to BIM format was 
discussed.  Dr. Grobler mentioned that the U.S. Coast Guard (USCG) has devel-
oped IFC-based BIMs of the Charleston Base Facilities.  Their experience 
showed that basic IFC models of existing facilities can be developed for about 
$20,000 per building, i.e., about $0.17 per square foot.  The USCG BIMs were 
primarily developed for facility management and planning purposes and lacked 
details necessary for other purposes, but these were still intelligent models that 
could be used for a variety of purposes. 

Mr. Dunn noted that it would be more cost-effective to start new facilities as 
BIM and said the Navy hoped to derive the OMSI data for O&M purposes from 

http://www.occsnet.org/
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the IFC model.  Mr. McCauley made reference to the GSA equipment numbering 
scheme and the need to track equipment conveniently (possibly with RFID tags) 
in a database or BIM.  The GSA was considering a mapping from existing sys-
tems to IFC-based BIMs using an open classification system (Omniclass), where 
possible, rather than a proprietary one. 

The discussion turned to implementation issues, and it was noted that the IFC 
model will evolve over time, thus a flexible underlying technology is needed.  
Such technology would rely on keywords and classification systems (or lexicons), 
and it should be speedy, simple, and universal (preferably international, because 
that provides incentive for large software vendors to adopt it).  Implementation 
of the SABLE (Simple Access to the Building Life-cycle Exchange) specification 
for IFC object models server was extensively discussed.  The SABLE project is an 
effort by members of the Building Lifecycle Interoperable Software (BLIS) group 
(see  http://www.blis-project.org/~sable/) and is an open standard for “middleware” 
object servers to interface via the Web between user software and actual data-
bases.  The SABLE-based servers will be full-featured, distributed, web-based 
servers that can be connected to relational or object-oriented database back-ends 
to physically store the BIM information.  Questions related to relational versus 
object-oriented databases to store IFC information were not an issue because 
both have been successfully used.  SABLE servers will also provide security, us-
ers controls, versioning of the BIM, and other features required for full-scale in-
dustrial use. 

Dr. Grobler explained that the SABLE workgroup approaches specification de-
velopment by business case and that the data/transaction view definition for fa-
cility management has not been started yet.  He stated that this situation repre-
sents an opportunity to the FAN group to become involved and ensure that its 
requirements are considered in the process. 

At this point the group realized that most of the discussion time had elapsed and 
it agreed to move to new topics.   

Data Access 

Access to data sources (item 2 in Figure 1) was addressed in a discussion of ob-
ject tagging.  It was noted that both active and passive RFID tags are necessary 
for economical real-world solutions since passive tags are very inexpensive com-
pared with active tags.  The ability to read a tag from a distance is needed only 
when the tagged object is moving, such as a loaded truck or moving pieces of 
equipment.  A stationary object could be well serviced by a passive tag, and the 

http://www.blis-project.org/
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manufacturer could even install such tags more affordably than attachment by 
the owner.  Addressing the data access issue requires tradeoff analysis to deter-
mine how much information should be available from the tag versus how much 
should reside on a hand-held device.  Also, if the information is to be available in 
the BIM, questions of worker access will involve a trade-off between network 
availability and access versus the amount of wireless bandwidth available. 

User Support 

User support (item 3 in Figure 1) was briefly discussed in the context of discuss-
ing what capabilities and information should be made available on hand-held 
devices to support the worker.  It was noted that position location (either by 
global positioning system [GPS] or triangulation) of worker and RFID tags would 
be a requirement, and that three-dimensional BIMs are an enabling technology 
for sophisticated position location.  Another issue discussed was repair and ser-
vice manual information, which must be conveniently and instantly available 
through a combination of tags, hand-held devices, and network access. 

Central Versus Local Storage 

A question related to data access that prompted significant discussion was, “If a 
building is wired, why do I need RFID tags at all?”  The group explored the ques-
tion from various angles, including the issue of local versus central storage (item 
4 in Figure 1).  It was concluded that a certain amount of planned redundancy 
would be beneficial.  As a general rule, the group thought it best to store supply 
chain information on the tag (Manufacturer -> supplier-> yard; quantity; who is 
responsible for the warranty, etc.) and to store operational information in the 
BIM.  Because workers must maintain a high degree of mobility, the consensus 
was that BIM-based network information will not be sufficient, and that select 
service information also must be on the RFID tag.  Dedicated research would be 
needed, with due consideration of the amount of wireless bandwidth available, to 
develop optimal solutions that define what information to store on tags locally, or 
on hand-held devices, or on the network connected to the BIM. 

Instrumentation of Facilities 

Item 5 in Figure 1 produced significant discussion that invoked a comparison of 
very intelligent buildings with the mammalian central nervous system.  A smart 
building was envisioned to have a brain, memory, a nervous system, and ‘sense 
organs.’  The building’s brain would encompass the process and control capabil-
ity of the building software; the central memory would incorporate all BIM data 
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content; and the nervous system would consist of the networking capability 
(whether hard-wired or wireless), with data supplied to the system by RFID tags 
and other sensors analogous to sense organs. 

In a building with a ‘central nervous system,’ key building components could 
take the initiative and ‘announce’ their need for service.  For example, a me-
chanical room could detect water on the floor and report it as an anomaly and 
symptom of a potential problem.  It was envisioned that a sensor detecting an 
anomaly could invoke a Bluetooth® (wireless networking protocol) call for help 
while reporting suspect conditions such as the unwanted presence of water, off-
specification water temperature, or elevated CO2 level.  RFID tags could serve as 
nerve and distributed memory cells for a ‘self-aware’ building: they and other 
distributed micro devices could “talk” to the building network.  RFID tags could 
also evolve into ‘agent’ capabilities if they contain rules to self-process and were 
able to communicate bi-directionally to invoke appropriate action in actuator de-
vices. 

At this point in the discussion the available time was up, and the workshop con-
cluded with Mr. East thanking the participants for their contributions.  
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5 Workshop Conclusion:  Summary and 
Recommendations 
The attendees of the workshop developed a considerable amount of agreement 
and consensus over the course of the workshop.  Workshop participants left in 
general agreement on the following points: 

1. The group endorsed the hypothesis that “having the right data at the right 
time” is expected to improve productivity and quality of work accomplished. 

2. BIM modeling is considered an important facilitating technology for making 
available the right data at the right time. 

3. BIM based on open standards, such as IFC, is strongly preferred over closed, 
proprietary standards. 

4. Based on the reported status of industry developments, the group supported 
further exploration of how IFC-based BIM may be used in FAN and O&M in 
general.  It is believed that sufficient capabilities now exist to vigorously start 
planning, testing, and piloting efforts to deploy this technology. 

5. In order to make a BIM management approach practical for large-scale im-
plementation, government and industry need distributed, web-based, object 
server technology such as that promised by SABLE servers. 

6. Science and technology to help create BIM for existing facilities are needed, 
and the co-existence of BIM and legacy systems presents rich opportunities 
for research.  

7. RFID tag technology can support many aspects of FAN and O&M in general. 
8. Wireless networking is an important technology for providing access to in-

formation by workers and creating virtual networks linking sensors, RFID 
tags, controllers, and BIM. 

9. Secure confederations of such networks will be required. 
10. Laser scanning technology holds promise to aid in the modeling of existing fa-

cilities as BIMs, at least at the ‘building carcass’ level.  
11. The design, organization of information, and knowledge structures of intelli-

gent buildings is an open field of technical pursuit, and much further explora-
tion is warranted. 

12. Certain industry standards and practices must be worked out and adopted.  
For example, deployment of a BIM approach in the design / construction / fa-
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cility management interface will require the review and updating of contrac-
tual and other legal arrangements.  Industry standards will have to be estab-
lished to address new or updated legal requirements — for example, specify-
ing when a BIM is to be transferred from construction contractor to 
owner/operator during the commissioning phase. 

Several recommendations were developed for further work based on the FAN 
concept illustrated in Figure 1: 

1. Support BIM by creating a consortium to implement a U.S Government-
owned implementation of the SABLE object server specification.  Mr. East 
proposed that a consortium of potential users (government agencies) could 
fund ERDC-CERL to develop the software implementation.  The consortium 
would ensure that diverse government requirements were fully represented 
during development, and it would own the resulting software.  Once fully-
developed, the government model server could be supported through Coop-
erative Research and Development Agreements. 

2. Demonstrate the impact and benefits of BIM using existing web services and, 
if necessary, proprietary databases.  Without a clear demonstration of bene-
fits, it is unlikely that key decision makers will be convinced to endorse the 
long-term effort required. 

3. Develop a matrix of the technology required for ubiquitous computing in FAN 
applications.  Because the manufacturers of existing related technologies are 
focused largely on logistics, special devices and sensors need to be identified 
and specified for processing information required for effective management of 
facility construction, operations, and maintenance. 
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